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© X-ray examination apparatus and arrangement for remote-controlled position indication. 



© Information on positioning of a patient during x- 
ray examination is provided by imaging a marker, 
notably a lead-letter (9a-d), simultaneously with im- 
aging a patient. Remote-controlled markers (9a-d) 
are provided attached to separate moveable flat 
frames (10,11). The use of a flat frame makes possi- 
ble to incorporate an arrangement for remote-con- 
trolled position/ and or orientation, within the serial 
film changer without increasing required vertical 
space. Thus comfortable and easy access for a 
patient onto the patient table is provided. 

The motion of relevant frames (10,11) along 
guide rails is performed by means of a system of 
motors (19,20), belts (21) or chains and pulleys 
(22,23). The motors (19,20) are controlled by means 



of potentiometers (28) and a micro-processor (29) 
that supplies signals in correspondence with a re- 
quired motion of a relevant frame. The motors are 
positioned within the serial film changer and aside of 
the patient support table. As a consequence restric- 
tion of the longitudinal motion of the patient support 
table is avoided. 

By means of a system of levers and switches 
(30a-d) collision of frames with the outer casing of 
the serial film changer is avoided. Further safeguard- 
ing against unintentionally imaging markers is pro- 
vided by means of a system of levers and switches 
that transmit a signal to the micro-processor when- 
ever markers are positioned in a predetermined po- 
sition in which they are outside the x-ray beam. 
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The invention pertains to an x-ray examination 
apparatus comprising a arrangement for remote- 
controlled position indication by placing a marker in 
a field of x-rays. The invention also relates to a 
arrangement for providing remote-controlled posi- 
tion indication on x-ray images suitable for use in 
such an x-ray examination apparatus. 

An x-ray examination apparatus of said kind is 
known from the German Patentschrift DE 32 28 
577. 

For performing appropriate medical treatment 
on a basis of a diagnosis obtained by using a x-ray 
image, it is desirable that information on orientation 
and/or position of a patient during x-ray examina- 
tion is recorded on x-ray film together with the x- 
ray image. This is achieved by imaging relevant 
markers, e.g. lead-letters, which are at option 
placed in the x-ray beam. In the x-ray examination 
apparatus as described in the cited reference, in- 
formation on the position and the orientation of a 
patient during examination is provided on x-ray 
images by imaging lead-letters simultaneously with 
imaging the patient. In the x-ray examination ap- 
paratus according to the cited reference, a disc 
containing a plurality of different lead-letters, each 
of them corresponding to one of a plurality of 
patient positions and/or orientations, is rotatably 
attached to a x-ray shutter. Implicitly it is obvious, 
that the x-ray examination apparatus described in 
the cited reference, comprises an x-ray detector 
consisting of a film holder containing x-ray sen- 
sitive film-material. A relevant choice of letters to 
be imaged on x-ray images can be made by suit- 
able rotation of the disc. The disc is driven by a 
arrangement of cables, pulleys, a winch and a 
motor; said arrangement being placed in a exten- 
sion of the film holder along a longitudinal direction 
of the patient table. In the arrangement as de- 
scribed in the cited reference, the motor for driving 
the disc is positioned beneath the patient table, so 
that for accommodating space for incorporating the 
motor, the patient table must be positioned at a 
sufficiently large height above a floor on which the 
x-ray examination apparatus is installed. 

It is inter alia an object of the invention to 
provide an arrangement for remote-controlled posi- 
tion indication on x-ray images, for an x-ray exami- 
nation apparatus that is comfortably accessible for 
patients and that is adequate for a variety of image 
formats. 

To achieve this, an x-ray examination appara- 
tus in accordance with the invention is charac- 
terised in that said marker is mounted on a flat 
frame being moveable in a plane parallel to a 
predetermined image plane. 

The extent to which patients have comfortable 
and easy access to an x-ray examination apparatus 
is substantially determined by the height of a pa- 



tient table above the floor. Comfort and easy ac- 
cess can be substantially increased by decreasing 
the height of the patient table above the floor. For 
providing x-ray images on film, an x-ray examina- 

5 tion apparatus incorporates a film holder for con- 
taining x-ray sensitive film-material for x-ray detec- 
tion, notably in the form of a serial film changer, 
placed below the patient table. In order to substan- 
tially avoid that vertical space is needed for incor- 

70 porating an arrangement for positioning said mark- 
ers within the serial film changer, the required 
height for incorporating said arrangement within the 
serial film changer is limited to the thickness of the 
employed markers. By mounting markers on a flat 

75 frame, the thickness of said frame does not have to 
exceed the thickness of said markers. Therefore a 
arrangement for remote controlled position indica- 
tion can be incorporated within the serial film 
changer without increasing its height. 

20 Having markers, notably lead-letters, attached 

to separate frame parts, rather than to any other 
moveable parts of an x-ray examination apparatus, 
such as e.g. to x-ray shutters that are moveable in 
correspondence to film cassette formats, there is 

25 provided an option to position lead-letters indepen- 
dently of positions of any other moveable parts of 
an x-ray examination apparatus. Therefore, lead- 
letters can be positioned more freely, so as to 
image a lead-letter in an x-ray image without a 

30 relevant lead-letter compromising visibility of rel- 
evant information contained in the x-ray image. 

A preferred embodiment of an x-ray examina- 
tion apparatus in accordance with the invention is 
characterised in that said frame is driven by drive 

35 means positioned aside of said patient table. 

In an x-ray examination apparatus in accor- 
dance with this preferred embodiment the dimen- 
sion in a longitudinal direction of the patient table 
of the serial film changer is reduced as compared 

40 to the corresponding dimension in an x-ray exami- 
nation apparatus as described in the cited refer- 
ence. Therefore an x-ray examination in accor- 
dance with the invention, a longitudinally stroke 
over which the patient table can be moved is 

45 increased. As a consequence an x-ray examination 
procedure by means of an x-ray examination ap- 
paratus in accordance with the invention is sub- 
stantially facilitated. A motor for driving relevant 
markers to relevant positions usually has dimen- 

50 sions that exceed the thickness of the markers. 
However, in an x-ray examination apparatus in ac- 
cordance with the invention, it is achieved that no 
increase of vertical height of the serial film changer 
is needed by positioning one or several motors 

55 aside of the patient table. 

A further preferred embodiment of an x-ray 
examination apparatus in accordance with the in- 
vention is characterised in that said arrangement 
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comprises control means for controlling the posi- 
tion of said marker. 

In medical x-ray examination procedures it is 
customary to employ various formats of film cas- 
settes in dependence of a type of x-ray examina- 
tion at issue. In an x-ray examination apparatus in 
accordance with the invention, the markers for pro- 
viding patient position and/or orientation information 
on x-ray images can be positioned so that said 
patient position and/or orientation information is im- 
aged in a region of x-ray images on film where said 
information does not interfere with relevant 
(medical) image information. Upon insertion of a 
film cassette in the serial film changer a format of 
said film cassette is detected by means of sensors 
and a microprocessor and subsequently control 
signals are produced by the microprocessor for 
controlling motors driving relevant frames having 
markers attached into desired positions. 

A further preferred embodiment of an x-ray 
examination apparatus in accordance with the in- 
vention is characterised in that said arrangement 
comprises a system of levers and switches for 
preventing collision of said frame with other parts 
of the apparatus. 

Should a frame collide with any other part of 
the arrangement, it is desirable that a relevant 
motor is switched off. To that end a system of 
switches and levers is provided. In case of a colli- 
sion being imminent, a relevant switch is operated 
by a relevant lever, so as to interrupt power supply 
to a relevant motor. 

A further preferred embodiment of an x-ray 
examination apparatus in accordance with the in- 
vention is characterised in that said arrangement 
comprises a system of levers and switches for 
producing a signal representing a predetermined 
position of said marker. 

For adding to reliability of patient position 
and/or orientation indication on x-ray images, a 
safeguarding means is provided. In order to avoid 
unintentionally imaging of lead-letters, it is impor- 
tant that it is ascertained that indeed no lead-letters 
are imaged when it is intended not to image any 
lead-letters. To that end a further system of levers 
and switches is provided, for generating a signal 
pertaining to lead-letters being in positions where 
they cannot be imaged during x-ray exposure. A 
further control signal is then transmitted to the 
microprocessor and compared to positioning in- 
formation concerning relevant frames supplied by 
the microprocessor. Whenever a discrepancy oc- 
curs between said control signal and information 
supplied by the microprocessor, then a warning 
signal is by the micro-processor and supplied to a 
control means of the x-ray examination apparatus 
thereby informing an operator performing an x-ray 
examination that position and/or orientation indica- 



tion imaged on x-ray images cannot be relied 
upon. 

An arrangement for remote-controlled position 
indication by placing a marker in a field of x-rays 

5 suitable for use in an x-ray examination apparatus 
in accordance with the invention, preferably com- 
prises a marker mounted on a flat frame being 
moveable in a plane parallel to a predetermined 
image plane and drive means for moving said 

io marker symbol being attached to said moveable 
frames, said drive means being positioned aside of 
a patient table when the arrangement is incor- 
porated in an x-ray examination apparatus in accor- 
dance with the invention. 

75 These and other aspects of the invention will 

become apparent and will be elucidated with refer- 
ence to the embodiments described hereinafter 
with reference to the accompanying drawings. 
Figure 1 shows a side elevation of an x-ray 

20 examination apparatus comprising a serial film 
changer positioned underneath a patient support 
table. 

Figure 2 shows a plan view of an arrangement 
s for remote- controlled position indication on x-ray 

25 images in accordance with the invention. 

An x-ray examination apparatus as shown in 
Figure 1 comprises a carrier 1 supporting an x-ray 
source 2 for generating an x-ray beam. An x-ray 
detector 3, having the form of a serial film changer 

30 is facing the x-ray source. A table 4 for supporting 
a patient is situated between the x-ray source and 
the x-ray detector. An arrangement 5 for remote- 
controlled position indication on x-ray images pro- 
duced by an x-ray examination apparatus in accor- 

35 dance with the invention is incorporated in the 
serial film changer. The arrangement 5 is not visi- 
ble in Figure 1 , but will be further discussed in the 
sequel with reference to Figure 2. For producing x- 
ray images on hard-copy, notably x-ray film, film 

40 cassettes are to be inserted into a slot 6 of the 
serial film changer. The image plane is then 
formed by the film that is incorporated in the film 
cassette. The side of the serial film changer having 
the slot will be designated hereinafter as the front 

45 side of the serial film changer; correspondingly, the 
side of the serial film changer opposite said front 
side will be referred to hereinafter as the rear side 
of the serial film changer. The table supporting the 
patient is moveable inter alia along the directions 

so of the arrows. The x-ray examination apparatus can 
be operated by means of a control panel 7 on a 
control desk 8. 

Figure 2 shows a plan view of a arrangement 5 
for remote-controlled patient position and/or ori- 

55 entation indication on x-ray images in accordance 
with the invention. Position indication is performed 
by imaging appropriate markers consisting of lead- 
letters together with the imaging of a patient. A set 
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of four lead-letters 9a-d are provided. A first pair 
consisting of 9a and 9b is attached to a first 
moveable frame 10 and a second pair consisting of 
9c and 9d is attached to a second moveable frame 
11. The first frame 10 and the second frame 11 are 
moveable in the directions indicated by arrows 12a 
and 12b, and by arrows 12c and 12d, respectively. 
The arrangement 5 for remote controlled position 
indication is incorporated in the serial film changer 
in such a way that the plane in which the markers 
9a-d are moveable is substantially parallel to a 
surface of the patient table 4, and the motors for 
driving the frames are placed at the rear end of the 
serial film changer. To facilitate motion of the 
frames sets of guide rails 13 and 14 are provided 
and the frame part 9 is provided with guide means 
15a and 16a and frame part 10 is provided with 
guide means 15b and 16b. The frame part 10 is 
shown in Figure 2 positioned in a standby position. 
In this standby position neither lead-letter 9a, nor 
lead-letter 9b is imaged for any film cassette for- 
mat that is suitable for use in an x-ray examination 
apparatus in accordance with the invention. A con- 
tour indicating a outer edge of a film cassette of a 
largest format suitable for use in an x-ray examina- 
tion apparatus in accordance with the invention is 
shown in Figure 2 by way of the dashed contour 
17. A contour indicating the outer edge of a film 
cassette of a smallest format suitable for use in a 
x-ray examination apparatus in accordance with the 
invention is shown in Figure 2 by way of the 
dashed contour 18. Frame 11 is shown in Figure 2 
positioned in a exposure position. In this exposure 
position lead-letter 9d is imaged on an x-ray image 
made employing a film cassette of the smallest 
format suitable for use in an x-ray examination 
apparatus in accordance with the invention. 

Motors are provided as drive means for dis- 
placing frames and lead-letter attached to them. 
The motion of frames and lead-letters attached to 
them is driven by motors. A first motor 19 is 
provided for driving the motion of frame 10 along 
guide rails 13, by means of a belt 21 and systems 
of pulleys 22 and 23. A second motor 20 is pro- 
vided for driving the motion of frame 11 along 
guide rails 14, by means of a belt 24 and systems 
of pulleys 25 and 26. For controlling the motion of 
frame 10 control means comprising first potentiom- 
eter 27 is provided that is driven by the motor 19 
and the belt 20. For controlling the motion of frame 
1 1 control means comprising a second potentiom- 
eter 28 is provided that is driven by the motor 20 
and the belt 24. Signals in correspondence with a 
required number of revolutions of motor 19 and of 
motor 20, respectively, the required number of 
revolutions of said motors being in correspondence 
with a required distance over which any of the 
frame parts 10 or 11 is required to move, are 



provided by a micro-processor unit 29; said signals 
being supplied by the micro-processor unit to a 
relevant potentiometer. 

To stop relevant motors when any one of the 

5 frames 10 or 11 arrives at a respective end posi- 
tion, a system of switches 30a-d together with 
levers 31a-d is provided. When e.g. frame part 11 
arrives at an end position for lead-letter 9c, i.e., as 
shown in Figure 2, frame part 1 1 cannot be moved 

w further in the direction of arrow 12c because the 
frame part 11 would then collide with the outer 
casing 32 of the serial film changer, then switch 
30c is opened by means of the lever 31c. Lever 
31c comprises a cam 33c extending in a direction 

75 perpendicular to the plane of the drawing of Figure 
2. When frame part 1 1 reaches an end position for 
lead-letter 9c, then frame part 11 pushes against 
the cam 33c, so as to rotate the lever 31c around a 
centre of rotation 34c. Similarly, switches 30a, 30b 

20 and 30d, respectively, are operated by means of 
levers 31a, 31b, and 31 d, having cams 33a, 33b 
and 33d, respectively. When frame part 11 arrives 
at a end position for lead-letter 9d, i.e. frame part 
11 cannot be moved further in the direction of 

25 arrow 12d because the frame part 11 would then 
collide with the outer casing 32 of the serial film 
changer, then switch 30d is opened by means of 
the lever 31 d. Lever 31 d comprises a cam 33d 
extending in a direction perpendicular to the plane 

30 of the drawing of Figure 2. When frame part 11 
reaches an end position for lead-letter 9d, then 
frame part 11 pushes against the cam 33d, so as 
to rotate the lever 31 d around a centre of rotation 
34d. When frame part 1 1 arrives at an end position 

35 for lead-letter 9a, or 9b, i.e. frame part 11 cannot 
be moved further in the direction of arrow 12a or 
12b, respectively, because the frame part 11 would 
then collide with the outer casing 32 of the serial 
film changer, then switch 30a or 30b, respectively, 

40 is opened by means of lever 31a, or lever 31b, 
respectively. Lever 31a comprises a cam 33a ex- 
tending in a direction perpendicular to the plane of 
the drawing of Figure 2. Lever 31b comprises a 
cam 33b extending in a direction perpendicular to 

45 the plane of the drawing of Figure 2. When frame 
part 1 1 reaches an end position for lead-letter 9a, 
or lead-letter 9b, respectively, then frame part 11 
pushes against the cam 33a, or 33b, respectively, 
so as to rotate the lever 31a, or lever 31b, respec- 

50 tively, around a centre of rotation 34a. or 34b, 
respectively. 

In order to avoid that lead-letters are uninten- 
tionally imaged, it is important that it is ascertained 
that indeed no lead-letter is imaged when it is 

55 intended not to image any lead letter. To that end a 
safeguarding means comprising a further system of 
switches 35a-d and levers 36a-d are provided. The 
frame part 10 is provided with slants 37a and 37b 
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for operating levers 36a and 36b, respectively. By 
rotation of said levers around centres of rotation 
38a and 38b, respectively, said levers operate 
switches 35a, and 35b, respectively. Whenever 
frame part 10 is in a standby position, as shown in 
Figure 2, then both switches 35a and 35b are 
closed so as to transmit to the micro-processor unit 
29, a signal pertaining to frame part 10 being in a 
standby position. The frame part 11 is provided 
with slants 37c and 37d for operating levers 36c 
and 36d, respectively. By rotation of said levers 
around centres of rotation 38c and 38d, respec- 
tively, said levers operate switches 35c, and 35d, 
respectively. Whenever frame part 11 is in a stan- 
dby position, then both switches 35c and 35d are 
closed so as to transmit a signal to the micro- 
processor pertaining to frame part 11 being in a 
standby position. The positions of frames 10 and 
1 1 are also controlled by means of the potentiom- 
eters 27 and 28, respectively. Should signals trans- 
mitted to the micro-processor by any of the switch- 
es 35a-d fail to correspond to signals provided by 
any of the potentiometers 27 or 28, then the micro- 
processor generates a warning signal, so as to 
inform a person operating an x-ray examination 
apparatus in accordance with the invention that an 
error may have occurred and that the arrangement 
for imaging lead-letters is not operating reliably. An 
arrangement as presented in Figure 2 having four 
lead-letters is particularly advantageous, because 
such an arrangement provides for indicating 'left' 
and 'right* in an anterior-to-posterior exposure by 
way of imaging a 'L' or an 'R\ shown here attached 
to frame 10 as lead-letters 9a, and 9b, respectively, 
and such an arrangement also provided for indicat- 
ing 'left' and 'right' in a posterior-to-anterior expo- 
sure by way of imaging an 'inverted L' or and 
'inverted R', shown here attached to frame 11 as 
lead-letters 9c and 9c, respectively. 

In the arrangement shown in Figure 2 the po- 
tentiometers 27 and 28, are driven by motors 19 
and 20, respectively, by means of the of belt or 
chain 21 together with a pulley 39 and the belt or 
chain 24 together with a pulley 40 respectively. 

As an alternative to employing a film cassette 
for producing x-ray images, an x-ray image intensi- 
fier can be used as a x-ray detector. Image in- 
formation generated by the x-ray image intensifier 
can be displayed on a monitor 41 or can be 
supplied to further image processing means. 
Whenever an x-ray image intensifier is employed 
for x-ray imaging, the input screen of said image 
intensifier constitutes the image plane wherein an 
x-ray image is formed. The image format displayed 
on the monitor depends on various adjustments of 
the image intensifier and e.g. also on an x-ray 
beam collimator which is incorporated in the x-ray 
source 1. By way of supplying a signal pertaining 



to said adjustments to a relevant potentiometer 27 
and/or 28, the position of a lead-letter that is im- 
aged during x-ray examination is suitably adapted 
to the actual image format of an x-ray image dis- 
5 played on the monitor 41 or of an x-ray image 
obtained by image processing of image information 
generated by the x-ray image intensifier. 

Claims 

10 

1. An x-ray examination apparatus comprising a 
arrangement for remote-controlled position in- 
dication by placing a marker in a field of x- 
rays, characterised in that said marker is 

75 mounted on a flat frame being moveable in a 

plane parallel to a predetermined image plane. 

2. An x-ray examination apparatus as claimed in 
Claim 1 , and further comprising a patient table, 

20 characterised in that said frame is driven by 

drive means positioned aside of said patient 
table. 

3. An x-ray examination apparatus as claimed in 
25 any one of the preceding Claims, further 

characterised in that said arrangement com- 
prises control means for controlling the posi- 
tion of said marker. 

30 4. An x-ray examination apparatus as claimed in 
any one of the preceding Claims, further 
characterised in that said arrangement com- 
prises a system of levers and switches for 
preventing collision of said frame with other 

35 parts of the apparatus. 

5. An x-ray examination apparatus as claimed in 
any one of the preceding Claims, further 
characterised in that said arrangement com- 

40 prises a system of levers and switches for 

producing a signal representing a predeter- 
mined position of said marker. 

6. An arrangement for remote-controlled position 
45 indication by placing a marker in a field of x- 

rays suitable for use in an x-ray examination 
apparatus as claimed in any one of the pre- 
ceding Claims. 

50 
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